OBJECTIVE: To evaluate the current antimicrobial prophylaxis practices for low-risk patients undergoing transurethral resection of the prostate (TURP) or photoselective vaporisation of the prostate (PVP) in comparison with the antimicrobial prophylaxis recommendations of the European Association of Urology (EAU), which have been shown to effectively reduce infectious complications and antimicrobial resistance rates.
METHODS:
In May 2017, we sent an anonymous online -survey to board-certified urologists in Germany, Austria and Switzerland, by use of the database directory of the respective urology associations. Besides demographical questions, urologists were asked about their sources of information on antimicrobial prophylaxis prescription and their prescribing patterns before, during and after surgery in patients without an indwelling catheter or significant bacteriuria undergoing TURP or PVP.
RESULTS: Overall, 374 of 5825 urologists responded, of whom 76% (286/374) performed TURP and 16% (60/374) PVP. For TURP and PVP, respectively: (i) 42% (119/286) and 33% (20/60) reported routine use of preoperative antimicrobial prophylaxis, which does not conform to guideline recommendations; (ii) 43% (124/286) and 52% (31/ 60) reported prescribing non-recommended perioperative antimicrobial prophylaxis regimens; and (iii) 60% (172/ 286) and 65% (39/60) routinely extended antimicrobial prophylaxis after surgery for up to one week. In summary, of the urologists who responded to the questionnaire, 74% (211/286) reported nonadherence to guidelines on antimicrobial prophylaxis for TURP.
Introduction
Transurethral resection of the prostate (TURP) is a frequent urological procedure, with single-dose antimicrobial prophylaxis being routinely recommended to reduce postoperative urinary tract infections. Antimicrobial prophylaxis is ideally administered as a single dose of trimethoprim/sulfamethoxazole (TMP/SMX), an amino-penicillin or a cephalosporin [1, 2] . Photoselective vaporisation of the prostate (PVP) has become an important alternative to TURP, especially for patients taking platelet aggregation inhibitors or oral anticoagulants [3] , but no international recommendations for antimicrobial prophylaxis have, so far, been established for PVP. Remarkably, little is known about antimicrobial prophylaxis prescribing patterns in TURP and PVP in routine clinical practice. Furthermore, the frequency of antimicrobial resistance in urological patients is much higher than for patients in other departments, possibly through inappropriate use of antimicrobial agents and prolonged prophylaxis [4] ; this may apply in particular to low-risk patients without indwelling urinary catheters and/or significant bacteriuria. By applying the antimicrobial prophylaxis recommendations of the European Association of Urology (EAU), we aimed to differentiate current antimicrobial prophylaxis practices among urologists for low-risk patients undergoing TURP or PVP.
Methods
In May 2017, we sent an anonymous online questionnaire to all board-certified urologists in Germany, Austria and Switzerland by means of the database directory of the respective urology associations; a reminder of participation was sent 2 weeks later to nonrespondents. Besides demographic questions, urologists were asked about their sources of information on antimicrobial prophylaxis prescription (multiple answers). Questions regarding prescrib-ing patterns pre-, peri-and postoperatively in patients without indwelling catheter or significant bacteriuria undergoing TURP or PVP were included (single answer). Perioperative antimicrobial prophylaxis was defined as a prophylactic regimen administered ≤60 minutes before surgical incision (and possibly continued during surgery), with preoperative and postoperative prophylaxis being administered >60 minutes before surgical incision and at any time point after completion of surgery, respectively. In accordance with the EAU guidelines, we defined guideline adherence as a single dose of TMP/SMX, an amino-penicillin or a cephalosporin administered ≤60 minutes before surgical incision (and possibly continued during surgery). Nonadherence was defined as any other prophylaxis agent routinely given perioperatively, as well as preoperative and postoperative antimicrobial prophylaxis administered >60 minutes before surgical incision and at any time-point after completion of surgery. Only fully completed questionnaires were included in the final analysis.
Results
A total 5825 urologists received the online questionnaire; 6.4% (374/5825) completed the survey. The majority of urologists worked at university hospitals (30%, 111/374) with most of the participants having worked as a urologist for 10 to 19 years (28%, 106/374); 76% (286/374) performed TURP and 16% (60/374) PVP. For TURP and/or PVP, 64% (241/374) of urologists primarily used international guidelines as a basis for antimicrobial prophylaxis recommendations, followed by in-house guidelines (52%, 194/374), local resistance rates (36%, 133/374) and experience (29%, 108/374). The overall rate of nonadherence to EAU guidelines for TURP was 74% (211/286). For each TURP and PVP, 42% (119/286) and 33% (20/60) of the respondents reported routine use of preoperative antimicrobial prophylaxis, which is not recommended; 43% (124/286) and 52% (31/ 60) reported prescribing non-recommended perioperative prophylaxis regimens (defined as substances other than TMP/SMX, an amino-penicillin or a cephalosporin), and 60% (172/286) and 60% (36/60) routinely continued the prophylaxis after surgery, which is not recommended by current guidelines ( fig. 1) . In all three countries, noncompliance rates did not significantly differ between university hospitals (72%, 80/111) and non-university hospitals (75%, 196/263) (p = 0.622). Among all participating urologists, cephalosporins were the most frequently chosen agents for perioperative antimicrobial prophylaxis (34%, 96/286), followed by fluoroquinolones (23%, 65/286), TMP/SMX (18%, 51/286) and amino-penicillins (5%, 15/286). Interestingly, 19% (55/ 286) of urologists reported using perioperative antimicrobial prophylaxis ( fig. 2 ). In Switzerland, TMP/SMX was the most commonly used regimen (63%, 27/43), whereas in Germany and Austria cephalosporins were preferred (41%, 78/191; 27%, 14/52). In PVP, fluoroquinolones were primarily chosen, by 32% (19/60) of the participating urologists. In total, in TURP, 43% (124/286) of urologists reported prescribing non-recommended perioperative prophylaxis regimens (fig. 1) ; in PVP, 52% (31/60) did not prescribe any prophylaxis regimen, which is in line with the EAU guidelines on TURP. In TURP and PVP, fluoroquinolones were the most frequently chosen preoperative antimicrobial prophylaxis agents (12%, 35/286; 22%, 13/60). Furthermore, 60% (172/286) and 65% (39/60) of urologists extended antimicrobial prophylaxis after TURP and PVP, respectively ( fig. 1) . Reported reasons for prolonged prophylaxis were prostate volume over 30 g, intraoperative findings such as opening of venous sinus and operation duration of more than 1 hour. Antimicrobial prophylaxis was predominantly given for additional 2-3 days (fig. 3) . Postoperatively, fluoroquinolones were most frequently used, in both TURP (38%, 65/172) and PVP (82%, 32/39).
Discussion
In this survey-based study focusing on TURP and PVP in low-risk patients, we have found diverging antimicrobial prophylaxis practices, which were often not recommended by current EAU guidelines [1] . Generally, urine is free from bacteria, but TURP and PVP are performed in mostly elderly patients, often with indwelling transurethral catheters and a history of urinary tract infections or prostatitis [2] . Therefore, TURP has been defined as a "cleancontaminated" intervention according to the World Health Organization [5] and, consequently, routine antimicrobial prophylaxis, ideally administered as a single dose of TMP/ SMX, an amino-penicillin or cephalosporin, is recommended by EAU guidelines [1] . Several meta-analyses of randomised controlled clinical trials provided strong evidence that antimicrobial prophylaxis in TURP is effective in reducing postoperative bacteriuria, urinary tract infections and sepsis [6] [7] [8] . Almost 15 years ago, a similar survey demonstrated that more than half of urologists used more than one dose of an antimicrobial agent as prophylaxis in patients with an indwelling catheter [9] . Despite ever rising antimicrobial resistance rates, our study results in low-risk patients without preoperative catheter or significant bacteriuria are in line with these findings. Even recent studies show wide variation in terms of antimicrobial prophylaxis duration and regimen, which is in contrast to the EAU guidelines [10] . Even though a single-dose antimicrobial prophylaxis is recommended in TURP, preoperative prophylaxis was regularly used by more than one third of the urologists, postoperative antimicrobial prophylaxis in two thirds, and fluoroquinolones were regularly given pre-, peri-and postoperatively. A prospective study by Wagenlehner et al. showed that the application of fluoroquinolones during urological surgery may increase antimicrobial resistance rates even with a single dose of antimicrobial prophylaxis: Escherichia coli resistance rates to fluoroquinolones before antimicrobial prophylaxis was 3% (3/91) versus 12% (5/42) after single dose prophylaxis (p = 0.052) [11] . Antimicrobial resistance rates to fluoroquinolones correlate with higher consumption [4] . Similarly, resistance rates of Escherichia coli isolated from urological patients are much higher compared with non-urological patients (33 vs 15%, p <0.05) [12] . Whereas studies have shown that adherence to antimicrobial prophylaxis guidelines results in healthcare cost savings [13] , recent studies have also demonstrated that adherence to EAU guidelines reduces antimicrobial resistance rates by lowering the total antimicrobial consump- tion without increasing postoperative infections [14] . Therefore, it is even more alarming that wide overuse of antimicrobial prophylaxis in TURP was demonstrated in our study -even in low-risk patients without a preoperative catheter or significant bacteriuria; the guideline nonadherence may be explained by a lack of awareness of rising antimicrobial resistance rates in urology and its associated complications. Higher compliance with current antimicrobial prophylaxis guidelines may only be achieved by large antibiotic stewardship programmes in these countries. Our study has limitations. First, it was not based on direct observations, which did not allow accounting for recall and reporting biases. Second, our survey results may not adequately represent antimicrobial prophylaxis practices among German, Austrian and Swiss urologists, as the overall response rate was low (around 6%). However, it is conceivable that compliance with antimicrobial prophylaxis in nonrespondents is not considerably higher than in those respondents who are less interested in this topic. In conclusion, a low adherence to guidelines for low-risk patients undergoing TURP or PVP was reported. Given this preliminary data, there is an urgent need to monitor adherence to guideline recommendations of antimicrobial prophylaxis in urology.
